Identifying the factors that deter or stimulate the women to participate in screening activities is very important in order to design effective education and motivation strategies, particularly in the countries without an organized system. The study employed a case-control design. The participants were recruited in four primary health care institutions in Belgrade over a month. The study group comprised all women aged 18-70 years, who demonstrated an initiative for a PAP-smear. The controls were women with no Pap smears within the last 4 years, matched by age (%2 years), education and marital status with the study group participants. The study instrument was the 62-item selfadministered questionnaire. According to multivariate analysis, adherence to cervical cancer screening practices is significantly related to better financial status [odds ratio (OR) 5 10.8, P 5 0.001], no gender preference for a gynecologist (OR 5 3.1, P 5 0.015), consultations with a gynecologist (OR 5 4.7, P 5 0.029), conversation with the women with cervical cancer about that disease (OR 5 2.8, P 5 0.029) and higher media exposure to information about cervical cancer prevention (OR 5 5.0, P 5 0.004). Open communication, social networks and improving social-economic status of women in our society are the most prominent factors, most of which are mainly outside the health services' domain and require multisectoral collaboration to improve women's reproductive health.
Introduction
Cervical cancer screening is a lifesaving preventive strategy. Different correlation studies of cervical cancer trends in countries in North America and Europe demonstrate dramatic reductions in incidence of invasive cervical cancer and a 20-60% reduction in cervical cancer mortality due to organized preventive programs at the national level [1, 2] . Cervical cancer is the second most common female malignancy in Serbia after breast cancer, with very high age-standardized incidence and mortality rate (27.2/100.000 and 7.2/100.000 women) [3] . Until now, the response of Serbian health authorities at the national or local government level to this issue has not been adequate and systematic. Despite the fact that the first National Organized Screening Program was finalized in 2007 and approved by the Serbian Government in May 2008, the program faces a number of financial and organizational constrains that limit its implementation. Apart from the partial initiation of the organized screening activities (in a northern region of Serbia-Vojvodina and partly in the capital city of Serbia-Belgrade), in general, Serbia still employs opportunistic screening for cervical cancer.
Opportunistic screening for cervical cancer is provided free of charge in community health centers. Pap smears are performed only by gynecologists and women do not require a referral from a general practitioner. Keeping in mind all shortcomings of the opportunistic model (high coverage in younger and low coverage in middle-aged and older women), the attempts of health services to deal with the public health problem of cervical cancer in Serbia have a limited effect on morbidity and mortality. The challenges in starting the organized screening program for cervical cancer are common for countries in the process of transition to market economy and for the new member states of the European Union [4, 5] .
In the typology of different health-related behaviors, preventive health behavior is defined as 'any activity undertaken by an individual who believes himself to be healthy for the purpose of preventing or detecting illness in an asymptomatic state' [6] . Analyzing screening behavior is equally important both for the organized or opportunistic screening models in order to develop new or improve existing programmes. Screening behavior appears to vary according to many different personal and sociocultural factors, including demographic factors (age, level of education, socioeconomic status, residence and marital status) [7] , knowledge of and attitudes toward a Pap smear and awareness about risk factors for cervical cancer [8] , emotional factors (modesty, fear and embarrassment in relation to gynecologic presentation) [9] and perceptions of personal risk and benefits of screening [10] . Furthermore, apart from personal factors, there are number of social factors that are also significant: an overall influence of the social network surrounding the woman, media exposure to information on cervical cancer prevention and especially, advice from the GP or gynecologist [11] . In addition, the women are influenced by the organizational context of health care, the conditions of the particular health insurance model and the availability of the organized screening [12] .
Until now, little information has been published about cancer screening behaviors and programs in countries from Central and South-Eastern Europe. Most published accounts of screening behaviors and programs come from countries with organized cervical screening at the national level (UK, Canada, Finland and Australia). However, even the best-organized programs are frequently faced with poor screening compliance. Identifying and targeting the factors that deter or stimulate the women to participate in screening activities are even more important in the countries without an organized system. The challenges of establishing the screening programmes are particularly noticeable in low-income countries, and the examples from India or Africa highlight the urgent need for public health education along with the social empowerment of women in their societies [13, 14] .
The objective of this study was to develop a model of cervical cancer screening behavior of Serbian women in order to design effective educational and motivational strategies. Accordingly, the most important questions addressed in this study are: who are the women who regularly present for the Pap smear, despite the lack of an organized program and what are the determinants of their preventive behavior?
Methods

Setting and study population
Assessment of women's behavior models concerning cancer screening practices was conducted during the period of 1 month (February 2008 to March 2008) in four public primary health care institutions in the capital city of Serbia, Belgrade. The institutions selected for participation in this study served both urban and suburban populations. The study employed a case-control design.
Our study group comprised women who presented in the gynecological departments of selected public primary health care institutions and demonstrated preventive behavior in relation to cervical cancer. All women aged 18-70 years, who demonstrated an initiative to visit the gynecologists with request for a Pap smear without any symptoms and gynecological complaints, comprised the study group. Continuity in previous gynecological B. Matejic et al.
checkups was an additional inclusion criteria (at least two Pap smears in the previous 4 years), which was checked through the patient medical documentation. Women who had undergone hysterectomy, young women who visited the gynecologist for the first time, women who requested Pap smears for the first time and women who refused participation were not included in the study group. The control group comprised women who were patients in the department of general practice during the study period and matched with women in the study group by age (62 years), education and marital status. Majority of control group participants visited GP due to seasonal acute respiratory infections. The inclusion criterion for the control group was the absence of Pap smears within the last 4 years. The introduction letter was provided to all study participants explaining the purpose of the study and the anonymous nature of their participation. All women provided written informed consent to take part in the research, allowing the researchers to audit medical records. This study was previously approved by the Ethics Committee of the Belgrade School of Medicine.
Data collection
The study instrument was a 62-item self-administered questionnaire, designed and validated during and after the qualitative explorative study of cervical screening behavior of the Serbian female population [15, 16] . The authors conducted the qualitative study in 2003 and 2004, which was based on nine focus group discussions with 62 women from diverse socioeconomic backgrounds and health status recruited in two cities with contrasting social settings, Belgrade and a regional town, Smederevo. The study explored women's knowledge about early detection of cervical cancer, the impact of individual sociodemographic and social factors on women's screening behavior and the perceived barriers to cervical cancer screening. Thematic analysis identified the most salient barriers to screening: poor knowledge about cervical cancer screening, lack of patientfriendly health services, poor communication between women and gynecologists, inadequate counseling, sociocultural health beliefs, gender roles and personal difficulties. These findings were the basis for designing the questionnaire in the present study. The questionnaire collected demographic information and data regarding women' knowledge, attitudes and practices in relation to cervical cancer and screening. All study participants filled in the questionnaire during their visit to the health institution. Information collected in the questionnaire was supplemented and confirmed through a review of the medical records.
We assessed the following sociodemographic variables: age, formal education, marital status, employment status, occupation, home ownership status and self-reported financial status. The variables addressed practices related to gynecological checkups, particularly Pap smears, and the regularity of screening and participants' attitudes to compliance with medical recommendations. One variable that was only for women in the control group asked about the reason for their pattern of irregular checkups. We asked participants about the source of information they drew upon to make their decisions regarding screenings: Did they have consultations with a gynecologist about cervical cancer prevention? Did the information come from the friend or relative? Had that friend or relative had cervical cancer? Did the information come from exposure to the media (television, radio or newspapers)? Several questions addressed knowledge, attitudes and beliefs related to cervical cancer screening: Who should receive screening? What symptoms are present when a woman has cervical cancer? How important are regular checkups for older women and for women who are experiencing good health? How satisfied or dissatisfied are women with their current level of information about cervical cancer and screening? Three questions assessed cervical cancer risk perception of the respondents and what reasons or conditions might lead them to believe risk was high. Although we collected information in regard to the participants' expectations and appraisal of the accuracy and reliability of the Pap smear results, these responses were not included in our results, given the generally very low level of understanding in both groups, as identified in the previous studies [15] [16] [17] .
Health behavior in relation to cervical cancer
Data analysis
The odds ratio (OR) was estimated for each variable with 95% confidence interval using univariate logistic regression analysis. To test interactions among variables, multivariate logistic regression analysis was applied. The minimum significance level for entry was 0.05. The analyses were done by using the statistical software package SPSS 15.
Results
Based on the previously described inclusion criteria, 286 women were recruited into the study group. Of that number, 17 questionnaires were excluded from the data analysis due to incomplete or inconsistent answers and two women approached for the study group refused to participate In the end, 267 women were included in the study group and 267 women were included in the control group, in total, 534 study participants. The overall response rate was 93.4%.
The women who participated in the study group are not representative of the average female population of Belgrade. Compared with women in the census data, our respondents were younger, with a higher level of education and more likely to be married [18] . The study population mainly consisted of middle-aged (age group: 35-54 years) (47.2%) and married women (69%), with the high school education (12 years of formal education)-58%. In both groups, approximately three quarters (72%) of women had children (OR = 0.9, 95% CI: 0.7-1.4). The demographic characteristics of the women are presented in Table I . B. Matejic et al.
There were no significant differences between the study and control group in regard to employment and occupation status. Univariate logistic regression analysis indicated that women from the study group, when compared with those from the control group, were significantly more likely to report having better financial status (OR = 6.9, P = 0.001) and satisfactory homeownership status (OR = 1.7, P = 0.028) than did the controls.
There were significant differences between the two groups concerning practices of gynecological checkups (Table II) . We found that the women from the study group significantly more often presented to the gynecologists from the primary healthcare institution (OR = 1.8, P = 0.046), while the controls chose a variety of settings for their irregular checkups. The study population significantly more often demonstrated no gender bias when selecting a gynecologist, while controls had gender preferences, mainly preferring female gynecologists (OR = 1.5, P = 0.023). A significantly higher proportion of women from the study group believed that the necessary frequency for Pap smears is at least once a year, or more frequently, than did the controls who argued for less frequent presentations (OR = 6.3, P = 0.010).
A second area in which the study group participants differed significantly from the controls was that of knowing and talking with women who had been diagnosed with cervical cancer along with having had the opportunity to consult with a gynecologist (Table III) . Namely, women in the study group were significantly more likely to know a woman who had been diagnosed with cervical cancer (OR = 2.7, P = 0.001) and to have discussed the issue with those women about their illness (OR = 3.3, P = 0.001); they were also significantly more likely to have consulted a gynecologist in regard to cervical cancer prevention (OR = 4.7, P = 0.003). Women in the study group were significantly more likely to report that they were exposed to media information about cervical cancer prevention (OR = 5.1, P = 0.002).
Women in the study and control groups also differed in their opinion about who should get a regular Pap smear (Table IV) . The study group participants more often than the controls recognized who was at risk of developing cervical cancer: all women (OR = 3.6, P = 0.001), middle-aged women (OR = 2.3, P = 0.001), young women (OR = 4.1, P = 0.001), women with the family history of malignant diseases (OR = 1.7, P = 0.001), women who smoke or quit smoking (OR = 2.4, P = 0.001), women who frequently change sexual partners (OR = 1.7, P = 0.003) and women who have had at least one sexual partner (OR = 5.8, P = 0.001). 
Health behavior in relation to cervical cancer
The majority of women in both the study group and the control group (more than 92% in each) reported that they felt that older women no longer needed to get Pap smears, with no significant difference between the groups (OR = 4.1, P = 0.623). Also, there were no significant differences between the study and control groups regarding the percentage of women who reported that they were uncertain which women should be targeted for cervical screening, although there were twice as many indecisive women in the control group (6 versus 3%). Women's attitudes about cervical cancer risk perception differed significantly between the study and control group (Table V) . Study group participants were significantly more able to estimate their own risk for getting cervical cancer (OR = 3.6, 95% CI: 2.2-5.8). They were more likely than members of the control group to report that their own risk was high or very high (OR = 3.7, 95% CI: 2.1-6.6).
In analyzing women's knowledge about cervical cancer and screening (Table VI) , we found that women in the study group were significantly more likely than the those in the control group to have a greater amount of knowledge, particularly related to screening. For example, they were more likely to report that cervical cancer can be asymptomatic (OR = 1.9, 95% CI: 1.3-2.7), that healthy women should get screened on a regular basis (OR = 3.8, 95% CI: 2.4-5.9) and that if cervical cancer is diagnosed and treated in its early stages, the cancer can be cured (OR = 1.7, 95% CI: 1.2-2.5). Although the majority of women in both groups reported that they felt it was important that women of their age should undergo cervical cancer screening, participants of the study group were more likely to make this claim (OR = 6.6, 95% CI: 3.0-14.2). There was no difference between the two groups in regard to whether or not they felt they were sufficiently informed about cervical cancer, despite differences in their actual behavior. Included in the multivariate model were all variables related to preventive behavior and adherence to cervical cancer screening at the significance level of P < 0.05 by univariate logistic regression analysis (Table VII) . According to multivariate analysis, the following factors were significantly related to adherence to cervical cancer screening practices: better self-reported financial status (OR = 10.8, P = 0.001), no gender preference for a gynecologist (OR = 3.1, P = 0.015), consultations with a gynecologist about cervical cancer prevention (OR = 4.7, P = 0.029), talking to women who had been diagnosed with cervical cancer about the disease (OR = 2.8, P = 0.029) and receiving information about cervical cancer and screening through greater media exposure (OR = 5.0, P = 0.004). 
Discussion
This case-control study has confirmed many statistically significant and, as such, possibly important determinants of preventive behavior related to cervical cancer screening in women living in Belgrade. The study group participants had better knowledge about all important items concerning cervical cancer and screening. Yet, none of these variables was a strong determinant of preventive health behaviors, as we discuss below, in the final model. Our final model indicated that preventive health behavior in the population of females living in Belgrade was strongly influenced by their exposure to cervical cancer information and communication about screening or illness within their social network. Women from the study group were much more likely to report that they had been exposed to both formal and informal health messages on screening or cervical cancer diagnosis and treatment; these messages came from three distinct sources (the media, gynecologists and other women). Our research indicates that women who received information from these multiple sources were more likely to present for screening, regardless of the level of formal education, employment status or occupation status or ability to estimate their cervical cancer risk. Based on our previous qualitative study, we hypothesize that while the provision of information from multiple sources may have not resulted in accurate understanding of cervical cancer and screening, women Health behavior in relation to cervical cancer nevertheless undertook health promoting behaviors; trust in the gynecologist or friend rather than knowledge may have played a crucial role, an area that requires further investigation. This hypothesis is in accordance with Cialdini who argued that people may appear inconsistent in their choices, but there may be a reason for such behavior, including the (limited/unsupportive) personal network, poor access to services or understanding of information (health literacy) [19] . This survey confirms the importance of good communication between women and gynecologists as well as proper counseling. Furthermore, it demonstrates an urgent need for different educational and organizational strategies to improve the reproductive health of women in Serbia [16] . The results of this study have highlighted possible determinants of cervical cancer screening B. Matejic et al.
behaviors that might be used in future efforts to motivate women to seek cervical cancer screening. Our research has suggested that social relationships are of central importance and those individuals, who are in a position to influence a woman's behavior, include not only physicians and other health care providers but also friends and even acquaintances who have had experience with cervical cancer and screening [20] . In addition, the data collected in this study may be useful for future programs that use social marketing to improve cervical cancer screening in Serbia. Social marketing uses marketing techniques to influence the voluntary behavior of target audience members for health benefit [21] . Involvement of celebrities through social marketing may be a useful way of promoting preventive health behavior of women [22] . In 2005, for example, in the 2 weeks following Kylie Minogue's public announcement of her diagnosis, an unprecedented number of women presented for breast cancer screening and overall bookings in Australia rose by 40% [23] . This research also sheds light on poverty as one of the common social factors in transitional economies, which impedes women's ability to single out preventive behavior from other life priorities. Namely, preventive behaviors of women from the study group were significantly more associated with a better financial status (OR = 6.9, P = 0.001) and preferable homeownership status (OR = 1.7, P = 0.028). This was in accordance with the results of other international studies that have shown that women with lower economic status are less likely to undergo cervical cancer screening [24, 25] . Similarly to the results of Lin [26] who found lower economic status to be a barrier even for freely available screening services (covered by the National Health Insurance in the United Kingdom), women in Serbia face the same barrier. There are other possible reasons why poor women may not access free screening, including lack of child care, lack of free transport, insufficient social support and inability to develop a good rapport with her gynecologist due to infrequent presentation [27] . Our results are in accordance with the recent study from Serbia that has demonstrated the socioeconomic inequalities in the utilization of nonpreventive health services [28] .
Finally, gender preferences in our model of preventive behavior confirm the 'silent' barrier for screening and may help explain why some women postpone the opportunity to have a free and available cervical smear (as revealed in our qualitative study discussed above). Further research is required to uncover if encouragement from people within the woman's social network to see a gynecologist regardless of gender may influence women's presentation to screening. Recent studies on Vietnamese American women and Mexican women confirm that the availability of female physicians seems to play an important role in the screening decisions [29, 30] .
This study, like others, has limitations despite our conscientious efforts to utilize sound methodological approaches in our studies concerning cervical cancer screening behavior of Serbian women (case-control study, survey and qualitative study). As an example, we do not as yet have an appropriate 'sampling framework' for our research problem-the database of all eligible women for screening, making it impossible to recruit women randomly. While waiting the onset of the first national screening program and finally, the database, we are compelled to produce the pieces of puzzle that can add to our knowledge about preventive behavior. Another limitation is that the control group included women who did not present for screening regularly rather than those Health behavior in relation to cervical cancer who had never been screened; these two types of women may face different barriers to screening, which may be explored in further research.
In conclusion, open communication, availability of female gynecologists, supportive social networks and improving social-economic status of women in our society are the most prominent factors influencing women's presentation to cervical cancer screening. As most of these factors are mainly outside the health services' domain, they require multisectoral collaboration to improve women's reproductive health.
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